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May 31, 2012
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Chris Boe -
Montana Department of Environmental Quality '/ BERMITTING 8 COMPLIAMGE DIV,

Water Protection Bureau
P.O. Box 200901

Helena, MT 59620-0901 '

RE: City of Bozeman Water Treatment Plant Discharge Permit MTX000224
Monitoring well installation reporting requirements.

Dear Mir. Boe:

This letter is to fulfill the reporting requirement under section E, No. 2 of the
special conditions defined under discharge permit MTX000224. These wells were
installed as part of the conditions of the permit to monitor water quality
parameters defined in Permit Table #3. The special conditions of the discharge
permit include installation of 3 monitoring wells and a written report on the
installation of the monitoring wells. Please find the attached lithologic logs, driller
logs (GWIC) and well location map.

Monitoring well installation

All three monitoring wells (MW1-A, MW2-A and MWS3-A) were installed by
Haggerty Drilling using a dual rotary rig and direct air rotary methods. Morrison-
Maierle, Inc Geologist Pat Eller was on-site during well installation and directed
Haggerty Drilling on final well completion. The monitoring wells were installed in
accordance with the monitoring well plan submitted to the department on
February 2, 2012, and approved on February 9, 2012. Well locations were
staked in the field and final location of each monitoring well is as approved in the
monitoring well plan.

MW1-A

MW1-A was completed by Haggerty drilling on May 10, 2012. The well was
drilled by air rotary methods using a Foremost DR-24 dual rotary drilling rig. Six
inch steel casing was advanced continuously while drilling to a total depth of 76
feet. Materials penetrated by the borehole included loam, sandy clay loam and
gravel. Water was first encountered at approximately 63 feet. The well was
screened with 2-inch factory slotted pve from 50 to 76 feet. The screen was sand
packed with 10-20 silica sand as the casing was pulled back. Well grout
consisted of bentonite chips from 46 feet to ground surface as the 6-inch steel
casing was pulled back. Six inch case extends from 4 feet above ground surface
to 3 feet below ground surface. Both the 2-inch well casing and the 2-inch well
screens were equipped with centralizers. The well was developed using a 1 %’
bailer. The well was disinfected on May 29, 2012.
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MW2-A

MW2-A was completed by Haggerty drilling on April 30, 2012. The well was
drilled by air rotary methods using a Foremost DR-24 dual rotary drilling rig. Six
inch steel casing was advanced continuously while drilling to a total depth of 93
feet. Materials penetrated by the borehole included loam, loamy sand, sandy
clay loam and gravel. Water was first encountered at approximately 60 feet.
The well was screened with 2-inch factory slotted pvc from 48 to 93 feet. The
screen was sand packed with 10-20 silica sand as the casing was pulled back.
Well grout consisted of bentonite chips from 44 feet to ground surface as the 6-
inch steel casing was pulled back. Six-inch case extends from 2 feet above
ground surface to 3 feet below ground surface. Both the 2-inch well casing and
the 2-inch well screens were equipped with centralizers. The well was developed
using a 1 %2’ bailer.

MW3-A

MW3-A was completed by Haggerty drilling on April 30, 2012. The well was
drilled by air rotary methods using a Foremost DR-24 dual rotary drilling rig. Six
inch steel casing was continuously advanced while drilling to a total depth of 68
feet. Materials penetrated by the borehole included loam, loamy sand, sandy clay
loam, gravel and metamorphic bedrock. The contact between the alluvial
material and the metamorphic bedrock was 65 feet below ground surface. Once
bedrock was encountered, drilling was halted, the casing was pulled back and
the gravel was developed with air. The gravel was determined to be drained out
at this location, and drilling commenced openhole into the bedrock. Water was
first encountered in a fracture set at 105 feet. Drilling proceeded to 135 feet with
no increase over the initial yield of approximately 2 gpm encountered in the
fracture at 105 feet.

The well was completed across the fracture within the metamorphic bedrock. The
well was screened with 2-inch factory slotted pvc from 100 to 120 feet. The
screen was sand packed using 10-20 silica sand as the casing was pulled back.
Well grout consisted of bentonite chips from 90 feet to ground surface as the 6-
inch steel casing was pulled back. Six-inch case extends from 2 feet above
ground surface to 3 feet below ground surface. Both the 2-inch well casing and
the 2-inch well screens were equipped with centralizers. The well was developed
using a 1 %2 bailer. The well was disinfected on May 29, 2012.

Final Well Completions

Bollards were installed surrounding wells MW2-A and MW3-A to provide
protection from physical damage. Bollard installation at MW1-A is planned to be
competed upon establishment of final grade at the well site. All three wells are
equipped with locking well caps. Wellhead elevations were surveyed after
completion and are included on the attached lithologic logs.
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Sampling

Sampling and reporting requirements of the discharge permit will be provided by
City of Bozeman personnel and will follow the conditions of the permit.

If you have any questions or comments on the completion of the monitoring wells
or this report please feel free to reach me at (406) 922-6769 or neller@m-m.net.

Sincerely,
4] MORRISON-MAIERLE, mc.

2%

Project Geologist

Enclosure
cc:  Rick Moroney, City Water Treatment Plant Superintendent

Bob Murray, City Engineering — Email Copy
Dan Harmon, HDR Engineering — Email Copy

N:A2105\057\Discharge Permit\Monitoring well report.docx
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by the filing of this report.

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the
official record of work done within the borehole and casing, and describes the
amount of water encountered. This report is compiled electronically from the
contents of the Ground Water Information Center (GWIC) database for this site.
Acquiring water rights is the well owner's responsibility and is NOT accomplished

Other Options

Site Name: CITY OF BOZEMAN - WATER TREATMENT

PLANT
GWIC ld: 265706

Section 1: Well Owner
Owner Name

CITY OF BOZEMAN - WATER TREATMENT PLANT

Mailing Address
7022 SOURDOUGH CANYON RD

City State Zip Code
BOZEMAN MT 59715
Well Address
7022 SOURDOUGH CANYON RD
City State Zip Code
BOZEMAN MT 59715
Section 2: Location
Township Range Section Quarter Sections
038 06E 6 SE's SEv4 SEVA
County Geocode
GALLATIN
Latitude Longitude Geomethod Datum
45.59886635345 111.021832054 TRS-SEC NADS3
Ground Surface Altitude Method  Datum Date
Addition Block Lot
Section 3: Proposed Use of Water
MONITORING (1)
Section 4: Type of Work
Drilling Method: ROTARY
Section 5: Well Completion Date
Date well completed: Thursday, May 10, 2012
Section 6: Well Construction Details
Borehole dimensions
From|To|Diameter
0|76 6
Casing
Wall Pressure
From|To|Diameter|Thickness|Rating }Joint Type
A53B
35 |3 |6 0.25 WELDED STEEL
FLUSH PVC-
S i THREAD  |SCHED 40

Completion (Perf/Screen)

# of

Size of
From|To|Diameter]Openings|Openings]|Description

50 |76}2

.020

SCREEN-

CONTINUOUS-PVC

Section 7: Well Test Data

Total Depth: 76
Static Water Level: 54
Water Temperature:

Air Test *

3. gpm with drill stem set at 71 feetfor 1_hours.
Time of recovery _1_hours.

Recovery water level 54 feet.

Pumping water level _ feet.

* During the well test the discharge rate shall be as uniform
as possible. This rate may or may not be the sustainable yield
of the well. Sustainable yield does not include the reservoir of
the well casing.

Section 8: Remarks
MW1A

Section 9: Well Log

Geologic Source

Unassigned

From{To |[Description

0 13JOVERBURDEN/FILL
13 15]TOPSOIL

15 76}GRAVEL

Driller Certification
All work performed and reported in this well log is in
compliance with the Montana well construction standards.
This report is true to the best of my knowledge.
Name: KEVIN HAGGERTY

Company: KEVIN HAGGERTY DRILLING INC

License No: MWC-94
Date

Completed: 5/10/2012

http://mbmggwic.mtech.edu/sglserver/v11/reports/SiteSummary.asp?gwicid=265706&age...  5/24/2012
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Annular Space (Seal/Groui/Packer)
Gont.
From{To|Description |Fed?
-1.5 |0 |BENTONITE]Y
0 46 IBENTONITE]Y
46 176110-20 SANDIY

http://mbmggwic.mtech.edu/sqlserver/v1 1/reports/SiteSummary.asp?gwicid=265706&age... 5/24/2012
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MONTANA WELL LOG REPORT

by the filing of this report.

This well log reports the activities of a licensed Montana well driller, serves as the
official record of work done within the borehole and casing, and describes the
amount of water encountered. This report is compiled electronically from the
contents of the Ground Water Information Center (GWIC) database for this site.
Acquiring water rights is the well owner's responsibility and is NOT accomplished

Other Options

{ this site on a topoaraphic map

Site Name: CITY OF BOZEMAN - WATER TREATMENT
PLANT

GWIC Id: 265702
Section 1: Well Owner
Owner Name
CITY OF BOZEMAN - WATER TREATMENT PLANT
Mailing Address
7022 SOURDOUGH CANYON RD
City State Zip Code
BOZEMAN MT 53715
Well Address
7022 SOURDOUGH CANYON RD
City State Zip Code
BOZEMAN MT 59715
Section 2: Location
Township Range Section Quarter Sections
03s 06E 6 SEY SEY SE'a
County Geocode
GALLATIN
Latitude Longitude Geomethod Datum
45.59886635345 111.021832054 TRS-SEC NADS83
Ground Surface Altitude Method Datum  Date
Addition Block Lot
Section 3: Proposed Use of Water
MONITORING (1)
Section 4: Type of Work
Drilling Method: ROTARY
Section 5: Well Completion Date
Date well completed: Monday, April 30, 2012
Section 6: Well Construction Details
Borehole dimensions
From|To|Diameter
0}93 6
Casin
Wall Pressure
From]To]Diameter|Thickness|Rating |Joint Type
A53B
3 |3 §6 0.25 WELDED STEEL
FLUSH PVC-
25 4812 THREAD  |SCHED 40
FLUSH PVC-
88 |93f2 THREAD  |SCHED 40
Completion (Perf/Screen)
# of Size of
From]To|Diameter|Openings|OpeningsjDescription

http://mbmggwic.mtech.edu/sqlserver/v1 l/reports/SiteSummary.asp?gwicid=265702&age...

Section 7: Well Test Data

Total Depth: 93 ,L}\
Static Water Level: 52 N
Water Temperature: ;‘j\\})

Air Test * ’

1 gpm with drill stem set at 88 feetfor 1 hours.
Time of recovery 1_hours.

Recovery water level 52 feet.

Pumping water level _ feet.

* During the well test the discharge rate shall be as uniform
as possible. This rate may or may not be the sustainable yield
of the well. Sustainable yield does not include the reservoir of
the well casing.

Section 8: Remarks
MW2A

Section 9: Well Log
Geologic Source

Unassigned
From|To

0

1

3 26

26 93

Description
GRAVEL FILL
BLACK TOPSOIL
CLAY

GRAVEL

o

[

Driller Certification
All work performed and reported in this well log is in
compliance with the Montana well construction standards.
This report is true to the best of my knowledge.
Name: KEVIN HAGGERTY

Company: KEVIN HAGGERTY DRILLING INC

License No: MWC-94
Date

Completed: 4/30/2012

5/24/2012
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SCREEN-

48  188]2 I CONTINUQUS-PVC

.020 l

Annular Space (Seal/Grout/Packer)
Cont.
From|To]|Description |Fed?
-1.5 10 IBENTONITElY
0 44 IBENTONITE)Y
44 ]93110-20 SAND}Y

http://mbmggwic.mtech.edu/sqlserver/v1 1/reports/SiteSummary.asp?gwicid=265702&age...  5/24/2012



MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the official
record of work done within the borehole and casing, and describes the amount of water
encountered. This report is compiled electronically from the contents of the Ground Water
Information Center (GWIC) database for this site. Acquiring water rights is the well owner's
responsibility and is NOT accomplished by the filing of this report.

Site Name: CITY OF BOZEMAN - WATER TREATMENT PLANT Section 7: Well Test Data

GWIC 1d: 265697

Section 1: Well Owner
Owner Name

CITY OF BOZEMAN - WATER TREATMENT PLANT

Mailing Address
7022 SOURDOUGH CANYON RD

City State Zip Code
BOZEMAN MT 59715
Section 2: Location
Township Range Section Quarter Sections
03s 06E 6 SEV: SEV: SEVA
County Geocode
GALLATIN
Latitude Longitude Geomethod Datum
45.59886635345 111.021832054 TRS-SEC NADS83
Ground Surface Aititude Method Datum  Date
Addition Block Lot
Section 3: Proposed Use of Water
MONITORING (1)
Section 4: Type of Work
Drilling Method: ROTARY
Section 5: Well Completion Date
Date well completed: Wednesday, April 25, 2012
Section 6: Well Construction Details
Borehole dimensions
FromlTo lDiameter
o]120] 6
Casing
l l Wall [Pressure
From|To |Diameter]Thickness|Rating [Joint Type
3 13 |6 0.25 WELDED A53B STEEL
FLUSH PVC-SCHED
-25 100f2 THREAD  l40
Completion (Perf/Screen)
l#ot Size of
From]To [Diameter]OpeningsjOpenings]|Description
100 hizol2 020 gS(F;EEN—CONTINUOUS—
Annular Space (Seal/Grout/Packer)
Cont.
From]To |Description Fed?
-2 JO |BENTONITE Y
0 Joo IBENTONITE CHIPS]Y
90 ]120]10-20 SAND Y

Total Depth: 120
Static Water Level: 60.5
Water Temperature:

Air Test *

_1_ gpm with drill stem setat_115_feet for _1_ hours.
Time of recovery _1_ hours.

Recovery water level 60.5 feet.

Pumping water level _ feet.

* During the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well
casing.

Section 8: Remarks
MW3A

Section 9: Well Log
Geologic Source

Unassigned
From |To Description
0 4]TOPSOIL
4 32]CLAY
32 65]GRAVEL
65 78]BEDROCK, BLACK METAMORPHIC
78] 120]DECOMPOSED GRANITE

Driller Certification
All work performed and reported in this well log is in compliance
with the Montana well construction standards. This report is true to
the best of my knowledge.
Name: KEVIN HAGGERTY
Company: KEVIN HAGGERTY DRILLING INC
License No: MWC-94
Date Completed: 4/25/2012




LOCKING WELL CAP
6" STEEL CASING

TO 3.0 BGS \

)

)

ELEVATION (TOC) = 5206.49’

NG

£k

ey
Ch s

010 17 GRAVEL FILL

{

e A ) S A T S e s 02 0
5 n.;.#a.‘-.x'ﬁ.«l"fs-\wq‘ o (g

RO INE A

: 2" PVC FLUSH
: JOINT WELL CASING
TO 50° BGS

~

o AT e (]

6" NOMINAL DIAMETER
¥ BOREHOLE

1032 SANDY CLAY
LOAM TO SANDY

CLAY WiTH

2-5% LTCS

BENTONITE GROUT 70 46" BGS

STATIC WATER LEVEL:
58.98' TOC PVC

R P A TR ke

sr

SANDY GRAVEL,
POORLY SORTED,
S
S GRAVEL CLAST
MAINLY 2
METAMORPHIC 5
CLASTS, UP T0
3" CLAST SIZE 0=
OCCASIONAL A= 2" FACTORY SLOTTED
BOULDERS H=IN FLUSH JOINT

PVC SCREEN

(0.020 SLOT)
SCREENED INTERVAL:

50"~76

IR LY FURFCR A RO A

£ Sily B

TR

G g 4

10-20 SILICA SAND
FILTER PACK
FROM 46’ to 76’ BGS

76" TOTAL DEPTH

(T MORRISON o Monitori
a%]MAIERLE,INC. P m&%ﬁweu

An Fmployer-Oumed Cormpany

LR S P B P 'COB Water Treatment Plant
CLIENT: City_of Bozeman

P DATE: = 04:45;
FIELD WORK: NPE DATE: 05/24/12 D\,_??\'lv;l'li[é S May/31/2012 04:45:52 pm
DRAWNBY: NPE ~~ RscaeNS N\Z105\057\Acod\Exhibits\ Drainfietd\MW~3a.dwg
CHECKEDBY: NPE_____ # PROJ# 2105.057 | SHEET __ 3 OF PLOTIED BY:neller j




LOCKING WELL CAP

6” STEEL CASING
T0 3.0° BGS
\ ()| ELEVATION (TOC) = 5223.58’
1
H
o108 TOPSOIL i‘;
2
2” PVC FLUSH
4 JOINT WELL CASING
TO 48" BGS
¢
ko
'33:.
B 6” NOMINAL DIAMETER
R | SANDY CLAY ?:; BOREHOLE
¥ LOAM TO SANDY i3
CLAY WITH e
2-5% LITCS 2
:: BENTONITE GROUT TO 44’ BGS
9
B2 |
A4
& ;.
2
- 4 E STATIC WATER LEVEL:
- 56.46" TOC PVC
saoY GRAVEL, 1] I
POORLY SORTED, <1 [
A
WE GRavEL casr H B
MAINLY i i
METAMORPHIC 3 I
CLasts, UP O H_iT
3T OAST SIZE S 2” FACTORY SLOTTED
= FLUSH JOINT
— PVC SCREEN
(0.020 SLOT)
SCREENED INTERVAL:
48’93’
10~20 SILICA SAND
FILTER PACK
FROM 44’ to 93' BGS
m'mm
f’ ENGIREERS . .
&EJMORRISON bt Monitoring well
PLANKERS
MAIERLE b 25 MW-2A

PO Box 1113, 2620 Yechnoogy B Wast, Bozemon, W1, 59773 Phore: {406) 587-0721

CLIENT:City of Bozeman

COB Water Treatment Plant

FIELD WORK: NPE

DATE: 05/24/12

DRAWNBY: NPE
CHECKEDBY: NPE___

scateeNIS
PROJ # 2105.057

PLOTTED DATE:  May/31/2012 ~ 04:46:11 pm

DRAWING NAME:

N:\2105\057\Acad\Exhibits\Droinfield \MW—30.dwg
SHEET ___2 OF __ 3 PLOTIED BYineller




6" STEEL CASING

TO 3.0’ BGS \

LOCKING WELL CAP

(] ELEVATION (TOC) = 5235.43

BENTONITE GROUT TO 90" BGS

5
B
K
3
5
010 8 TOPSOIL ]
2" PVC FLUSH
9 JOINT WELL CASING
ucHr YELLow Y [
BROWN SANDY 3 E
clay toav 0 4
emw  SANDY CLAY 0k
a2 q4 B 6” NOMINAL DIAMETER
] &/ BOREHOLE
4 k
[
. LT. BROWN 4 F
I LOAMY SAND. 2
SAND FINE TO 4 B
MEDIUM GRANED  3{ |
SUBROUND q4 K
1 5
LT. YELLOW K
W02 BROWN SANDY 94 08
CLAY LoaM To  H  [a
SANDY CLAY 4 E
4 B STATIC WATER LEVEL:
V4 4 62.62" TOC PVC
SANDY GRAVEL, A ¥
POORLY SORTED, | £
SUBROUND TO
SUBANGULAR, £
3 T0 6 GRAVEL CLAST R
MAINLY ¢ I
METAMORPHIC S
CLASTS, UP 10 3" k
CLAST SIZE =
BEDROCK — i
107 BLACK MAFIC %
METAMORPHIC -
P: »
F 2" FACTORY SLOTTED
" FLUSH JOINT
PVC SCREEN
(0.020 sLom)
SCREENED INTERVAL:
$§RR%KRE—D 100°'-120
e 20 SiLi
78 10 135° a‘gﬁg%lé%mc 10: %ETES;?L gﬁc iAND
TP ORPHIC FROM 90’ to 120° BGS
105-110" VIELD
WATER

120" TOTAL DEPTH

(

L

SURVEYGRS

o

] MORRISON e
MAIERLE, xc. e

An Employes-Owned Company

PO Box 1113, 2680 Yechnology B West, Buremon, WI 59771 Phonse {405) 567-072)

CLIENT:City of Bozeman

Monitoring well
MW-3a
COB Water Treatment Plant

FIELD WORK: NPE DATE: 05/24/12
DRAWNBY: NPE I scALe:NIS
CHECKED BY: NPE PROJ #: 2105.057

PLOTTED DATE:  May/31/2012 — 04:46:23 pm
DRAWING NAME:
N:A\21 05\057\Acod\Exhibils\Dminfiem\MW—3a.dwg j

SHEET __3 OF 3 plLOTIED BYineller




